This fascinating, integrative study provides evolutionary and physiological data indicating that a duplicated UV-absorbing opsin gene in the butterfly genus Heliconius evolved by positive selection resulting in increased ability to discriminate among wing pigments. This ability, in turn, set the stage for co-incident evolutionary expansion of wing pigments. This is the first study to rigorously demonstrate the correlated evolution of visual perception and wing pigment color in a butterfly, and provides new insights into the coevolution of visual signals and visual perception in terrestrial organisms.
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Color discrimination plays an important role in the ecology and evolution of many organisms, such as butterflies, by allowing individuals to identify potential mates, food, etc. However, the extent to which evolutionary changes in visual systems occur in concert with evolutionary changes in visual signals, such as pigmentation, is not well understood in terrestrial organisms. In this fascinating, multi-disciplinary study, Briscoe and co-workers provide strong evidence that a duplication in an opsin gene in the butterfly genus Heliconius provided enhanced ability to discriminate among certain pigments, which, in turn, resulted in an evolutionary expansion of pigments that are used by various species of this clade. This study is a wonderful example of rigorous, sequential hypothesis testing, combined with a wide range of approaches to investigate the evolution of an important adaptation. These workers used population-genetic analyses to demonstrate that evolutionary divergence in a duplicated opsin gene in the Heliconius clade was driven by positive selection. Homology modelling indicated that altered amino-acids likely modified spectral tuning of the duplicated opsin, which was corroborated by epi-microspectrophotometry. Finally, chemical and phylogenetic analyses indicated the presence of wing pigments not found in close relatives; these pigments had evolved in concert with the evolution of the opsin duplicated gene. This is a beautiful example of how evolutionary and functional information together can provide strong evidence on the nature of an evolutionary adaptation. This study also provides an explanation for the new array of wing pigments in Heliconius that are absent from its close relatives.
